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Abstract: This paper will explore the application of “intuitive use” to design. A literature review has revealed that 
intuition is based on experiential knowledge. Therefore, people can only use intuitive processing if they have had 
previous experience to draw on, and so the things that humans use intuitively are those that employ features which 
they have encountered before. In a previous study, these authors found through experimentation that prior knowledge 
of features or functions of a digital camera allowed participants to use those features intuitively, whereas unfamiliar 
features or functions had to be worked out, which was more time consuming and effortful. 
A new set of experiments was conducted using a largely software-based universal remote control. Users were 
observed and video recorded doing set tasks with the remote. After completing the tasks, users were interviewed. 
They were asked to show the experimenter which of the features of the remote were already familiar to them from 
other products. The video data were later analysed using Noldus Observer VideoPro and compared with answers to 
the interview questions. These results are being used to re-design the universal remote control in order to make it 
more intuitive.  
The implications of these new results will be discussed, as will the question of how it may be possible to use design 
to help users transfer the intuitive knowledge gained from familiar products onto new products. Including familiar 
features and controls in a product, in a way that is consistent with the user’s past experience, should increase the 
intuitive usability of that product.  
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1. Introduction 
Intuition is a type of cognitive processing that is often unconscious and utilises stored experiential 
knowledge. Intuitive use of products involves utilising knowledge gained through other products or 
experience(s). Therefore, products that people use intuitively should be those with features they have 
encountered before [1].  
There is no general agreement among researchers on what intuition is or exactly how the process works 
[2,3]. Good overviews of the history of the concept and its study over the centuries are provided by 
Bastick,[2] Fischbein [3] and Boucouvalas [4]. Several researchers agree that intuition is a process by which 
understanding or knowledge is reached without evidence of a reasoning process [2,3,5,6]. It has been argued 
that the reasoning process is not in evidence when intuition is used as intuitive processing takes place 
 outside the conscious mind so that the details of processing are not known [2, 6]. This suggests that intuition 
relies on experiential knowledge [2, 3, 5-10].  
The first set of experiments [1] was conducted to test the thesis that intuitive use of products involves 
utilising knowledge gained through other products or experience(s). Twenty participants were asked to 
complete two operations with a digital camera. The time taken to complete the operations was recorded, as 
well as aspects such as correct, inappropriate and incorrect use of camera features, and the number of uses 
of each feature that were intuitive.  
Immediately after finishing the operations, the participants were asked about how familiar each feature 
was to them and then participants completed a technology familiarity questionnaire. The technology 
familiarity questionnaire was designed to establish whether relevant past experience is transferable between 
contexts. The participants were asked about whether and how often they used common consumer electronic 
products, and how much of the functionality of those products they used. The products mentioned in the 
technology familiarity questionnaire were examples of products that employed similar features to the 
camera used in the study. This questionnaire was used to calculate the Technology Familiarity (TF) score 
for each participant.  
From the results, it can be suggested that prior exposure to products employing similar features helped 
participants to complete the operations more quickly and intuitively, and the more familiar features were 
intuitively used more often. The camera transferred features from other digital products, so even expert 
users of digital cameras who had limited experience with other digital products completed the tasks more 
slowly and effortfully than novices with digital cameras who did have experience with the features 
employed in the camera from using other products.  
2. Experimental Approach 
The present set of experiments was designed to use a universal remote control to further test the thesis 
that intuitive use of products is based on previous experience with things that have similar features to those 
on the product. Based on the understanding of intuition explained above and the success of the first 
experiments [1], intuition was operationalised as relevant past experience. The experiment objectives were 
to establish if relevant past experience of the remote control features increases the speed and/or ease with 
which people can use those features and therefore the product; to further establish that interface knowledge 
is transferred from known products to new ones; and to gain an understanding of the level of “intuitiveness” 
of features of the remote, in order to redesign it for the third planned experiment. 
 
3. Participants 
University staff were asked to volunteer to take part in the study, and participants were selected from the 
pool of volunteers. None of the participants had encountered the remote control used in the tests before the 
experiment began, and all participants were volunteers who received no payment in return for their 
participation. 
 3.1 Screening and Sorting of Participants 
The first experiment [1] established that there is no significant correlation between the level of 
experience with a particular product type and the likelihood of a person being able to use the product 
intuitively. The strong correlations were between the TF score and fast, intuitive use of the product. 
Grouping participants into expert, intermediate, novice and naïve with the product seems to be less relevant 
when investigating intuitive use than some other aspects of usability, because intuitive use involves applying 
knowledge from other contexts and other products.  
Therefore, Technology Familiarity score was the Independent Variable for the present experiment. This 
was determined by the score on the Technology Familiarity questionnaire which was filled in by participants 
when they first volunteered to take part. Thirty people in three groups (high, medium and low level of 
technology familiarity) were needed for this experiment. The Technology Familiarity questionnaire was 
adapted from the one used for the first experiment to include products with features similar to the remote 
rather than products with features similar to the camera. 
Individual differences were controlled by selecting a cross section of the community in terms of age, 
level of education and gender for each group.  
 
4. Procedure 
Situational variables were minimised as much as possible. All experiments took place in the same air-
conditioned room with the same level of artificial light and the recording equipment was positioned in the 
same way for each participant. The remote control was left in the same mode and the TV and VCR on the 
same channels, while the videotape in the VCR was left in the same place in the program for each 
experiment.   
Participants were welcomed to the room and all the equipment to be used was explained clearly. Intuition 
has been shown to be vulnerable to anxiety [2, 11]. and a calm and “permissive” environment was aimed for 
[2]. Participants were encouraged not to worry about the experiment or their performance, and were 
reminded that the product was being tested, not themselves. When participants were later asked how anxious 
they were during the experiment, and their answers were compared with their performance, there was no 
significant correlation, so it can be assumed that none of the participants were anxious enough for it to affect 
their performance significantly. 
The participants were asked to complete three operations, each of which consisted of a number of tasks 
(table 1). 
 
Table 1. Operations 
Operation One 
Use the remote control to turn on the television and VCR and start playing 
the tape in the VCR 
Operation Two 
Go to the start of the current recording (give name of program), play that 
scene for a few seconds and then stop the tape. 
Operation Three Reset the clock on the VCR to 1724 
 
 The manuals were only available on request and participants were asked to try and work the operations 
out for themselves. People who would normally use manuals as a first point of reference would otherwise 
skew the results because using the manual masks use of relevant past experience. 
  
5. Apparatus and Measures 
Marantz RC5000i universal touch screen remote control (figure 1), programmed to control Panasonic NV 
SD 220 VCR and NEC Chromovision TV. The operations were designed to investigate most of the features 
of the product (figures 1-4), some of which are common to many digital devices, and others of which are 
found on most audiovisual (AV) equipment. 
 
 
 
 
 
           
 
 
 
 
 
    
Fig. 1 Remote on TV keypad screen with features common to many digital devices 
 
 
 
 
 
 
 
 
 
 
  
 
 
Fig. 2 Remote on VCR menu screen with features common to many digital devices 
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Fig. 3 Remote on TV keypad screen with features common to much AV equipment 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Remote on VCR main screen with features common to much AV equipment 
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 5.1 Variables, Methods and Measurement Tools 
Variables measured through this experiment and the methods and tools used are shown in Table 2. 
 
Table 2. Variables, Methods and Measurement Tools (after Blackler et al, 2002)[1] 
Dependant Variables Methods and Measurement Tools 
Time to complete operations Observation using Observer Video Pro software 
Correct, inappropriate, incorrect and attempted uses 
of remote control features 
Observation using Observer Video Pro software 
Conscious reasoning apparent during each use 
Observation using Observer Video Pro software 
Concurrent protocol 
Number of first or only uses of features per 
participant that were intuitive 
Observation using Observer Video Pro software 
Concurrent protocol 
Percentage of uses of each feature that were intuitive 
Observation using Observer Video Pro software 
Concurrent protocol 
Familiarity of each feature Structured follow up interview 
Assistance received Observation using Observer Video Pro software 
 
During the tasks, participants were delivering concurrent protocol (think aloud procedure). This protocol 
method was chosen because it eliminates the problems involved with people forgetting the details when 
using retrospective protocol. When talking about their intuitive processing, people will not necessarily be 
able to say how they knew what to do [12], so concurrent protocol should give more insight into the reasons 
why they acted as they did than retrospective protocol.  
Two digital video cameras were used to record the activity, as used by Vermeeren (1999)[13] and 
Blackler et al (2002)[1]. One was trained on the participants’ hands as they operated the remote, and the 
other recorded the whole scene (figure 5).  
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 The mixed views from both video cameras 
 
 Following completion of the operations, participants were interviewed. The interview followed a 
structured format so that the results from each participant interview could be easily compared with the 
others [14]. During the interview, participants were asked to explain which features of the product they knew 
about from other products they had used. This gave a familiarity rating (1-6) for each participant for each 
feature 
 
5.2 Coding Data 
Noldus Observer Video Pro software was used to code the video footage, and produce qualitative and 
quantitative data as required. The audio-visual data obtained on the video and through the verbal protocol 
were coded according to: 
 
1. the feature used (one entry per use of any feature)  
2. whether each use was correct, correct for the feature but inappropriate for the task, incorrect, or and 
unsuccessful attempt to use the feature 
3. how much conscious reasoning was involved in each use  
4. time on each task 
5. assistance received from manual and/or Experimenter 
 
Correct uses were those that entailed the right action for the feature and for the task or subtask. Correct 
but inappropriate uses involved a correct use of a feature which was not correct for the task or subtask. 
Incorrect uses were wrong for both the task and subtask and unsuccessful attempts were often due to failure 
to press the touch screen correctly and activate a button. 
Since intuitive processing does not involve conscious reasoning or analysis [2, 3, 5, 6], the less reasoning 
was evident for each use, the more likely it was that intuition was being utilised. Conscious reasoning 
coding ranged from intuitive (fast decision with no evident reasoning), through quick comment (enough 
reasoning to verbalise a couple of words) and trial and error (random playing with buttons or exploratory 
behaviour), to reasoning (thorough reasoning evident), getting help (relevant past experience masked) and 
finally mistake (feature used by genuine accident ). The mistake code was added for this experiment as the 
touch screen had small “buttons” and mistakes were relatively common.  
 
6. Results 
The data presented here were obtained from the variables detailed in table 1.  
6.1 Participant Focused Results 
Table 3 shows the means and standard deviations for the variable time to complete operations. 
 
 Table 3. Means and standard deviations for time to complete operations 
Low TF Medium TF High TF Total 
Variable 
Mean SD Mean SD Mean SD Mean SD 
Time (secs) 1380.9 834.45 952.4 352.95 554.9 261.88 962.7 627.48 
 
A strong, negative correlation was found between time to complete the operations and the technology 
familiarity score (figure 6), r(28) = -.658, p<.0001 (all correlations are Pearson’s product moment 
correlation coefficient).   
 
 
 
 
 
 
 
 
 
 
 
 
    
Fig. 6 Time to complete operations plotted against technology familiarity score 
 
There were no significant correlations between time and gender, time and level of education or time and 
declared level of anxiety. 
When calculating the statistics relating to the percentages and numbers of intuitive uses and intuitive first 
uses, only correct or correct but inappropriate uses were counted, because incorrect intuitive uses (of which 
there were very few) do not contribute to the successful operation of the product. Correct but inappropriate 
uses are relevant as this experiment was focussing on the features of the remote and these uses were correct 
uses of those features although they were not correct for the particular task.  
There was a strong, positive correlation between the number of first or only intuitive uses per participant 
and the technology familiarity score, r(28) = .721, p<.0001. And a strong, negative correlation between the 
number of first or only intuitive uses per participant and the time on the tasks, r(28) = -.717, p<.0001. 
Therefore, participants who had a higher level of technology familiarity were able to use more of the 
features intuitively first time and were quicker at doing the tasks (figures 7 and 8). 
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Fig. 7 Technology familiarity score plotted against first or only intuitive uses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 8 Time plotted against first or only intuitive uses 
 
Occasions when a participant consulted a manual (for the remote, TV or VCR) or got verbal assistance from 
the Experimenter (a hint or more detailed instruction) were coded and counted (table 4). 
 
Table 4. Help given for each TF group. 
Technology Familiarity Group High TF Medium TF Low TF 
Number of manual consultations 2 6 10 
Number of times given verbal assistance 3 10 34 
 
It can be clearly seen that those with a lower Technology Familiarity score, as well as taking more time 
and using fewer features intuitively, also required more assistance. There was a strong positive correlation 
between time and number of times help was used, r(28) = .857, p< .0001, and a significant negative 
correlation between TF score and number of times help was used, r(28) = -.530, p< .003. 
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6.2 Feature Focused Results 
Table 5 shows the mean familiarity, percentage of intuitive uses and percentage of intuitive first or only 
uses per feature. This highlights the features that need to be focused on as part of the re-design process. 
Those nearest the bottom of the table were those that people had the most trouble with (ie smaller 
percentage of intuitive uses and intuitive first uses).  
 
Table 5. Mean familiarity and mean percentage of intuitive uses and intuitive first uses 
Feature Mean familiarity Percentage of intuitive 
uses 
Percentage of intuitive first 
uses 
Play 5.87 97.0 100 
Windows 4.92 90.0 80 
Stop 4.90 85.7 73.3 
Home 4.92 85.5 57 
Forward /Rewind 5.81 80.2 85 
Four way 4.67 72.0 56.6 
Number pad 5.72 70.5 57 
VCR on/off 4.83 66.6 60.71 
Enter na 64.4 50 
Menu 5.05 64.3 60 
Navigation 4.50 57.1 46.67 
Volume/channel 5.82 45.7 73.3 
TV on/off 4.77 40.0 50 
AV function 3.78 36.0 28.57 
Remote on 3.03 36.0 6.67 
Back/ahead 4.80 32.5 11.10 
Skip/index 2.76 6.3 15.38 
 
The percentage of intuitive uses of the features was compared with the familiarity of the features. It was 
found that the mean familiarity of the features correlated strongly and positively with the percentage of 
intuitive uses of the features, r(15) = .698, p<.002 (figure 9). The mean familiarity of the features correlated 
strongly and positively with the percentage of intuitive first uses of the features, r(15) = .800, p<.0001 
(figure 10).  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9 Mean familiarity plotted against percentage of intuitive uses  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 10 Mean familiarity plotted against percentage of intuitive first or only uses 
 
So, features that were more familiar were intuitively used more often. For example, the play and forward 
and rewind functions both had high means from the familiarity ratings, and high percentages of intuitive 
uses and intuitive first uses. 
Other problems with various features have also been revealed by this analysis. For example, button size, 
design and ease of use (tables 6 - 8). Most mistakes and attempts were due to the size or labelling of the 
buttons. Incorrect uses could be due to lack of familiarity or poor labelling – people were unable to tell what 
a feature did do so used it to try and do something else.  
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 Table 6. Percentage of mistakes per feature. 
Feature Percentage of uses that were mistakes 
Back and ahead 0.41% 
Windows 0.54% 
Stop 0.5% 
Navigation 0.76% 
Menu 1.3% 
Forward and rewind 2% 
 
Table 7. Percentage of unsuccessful attempts per feature. 
Feature Percentage of uses that were unsuccessful attempts 
Windows 0.36% 
Play 0.61% 
Navigation 1.52% 
On 4.26% 
Skip/index 9.38% 
Back and ahead 26.83% 
 
Table 8. Percentage of incorrect uses per feature. 
Feature Percentage of uses that were incorrect 
TV on/off 3% 
Windows 4% 
Forward and rewind 8% 
VCR on/off 9% 
Stop 9% 
Menu 11% 
Four way 13% 
Back and ahead 20% 
Navigation 21% 
AV function 24% 
Enter 24% 
Volume/Channel 30% 
Skip/index 41% 
 
Participants were also asked during the interview what would be the main things they would like to see 
changed on the remote control. This was an optional question and not all participants answered it, while 
some mentioned several points. The answers are summarised in Table 9. 
  
 Table 9. Main problems mentioned by participants 
Number of times feature or problem was mentioned 
Feature or problem 
High TF Medium TF Low TF Total 
AV function  1  1 
TV on/off  1  1 
Home unexpected 1  1 2 
Stop 1  1 2 
Remote on  2  2 
Menu  1 1 2 
Windows unclear  1 2 3 
Help function requested  1 2 3 
Size of buttons 1  3 4 
Navigation 2 1 3 6 
Back/ahead 4 5 2 11 
 
7. Discussion  
7.1 Participants 
The correlations reported here between time, TF score and intuitive uses of the features support the 
findings of the previous work [1]. People seem to use their previous experience with similar features in order 
to use new features intuitively. These results also suggest that the decision to use TF score as the 
Independent Variable to group participants rather than level of expertise was the right one.  
Lower TF users did not seem to differentiate the hierarchy in the remote – they were not always sure if 
they were in VCR or TV mode, and often did not seem sure where they would end up if they went “back”. 
This seems to suggest that although they found some of the features familiar, they did not really form a 
correct model of the way the system was structured. 
The very lowest TF users got more confused and made more mistakes the longer they tried to work out a 
task. Towards the end of the sessions they made mistakes even with features they had used correctly earlier. 
This could be an example of anxiety interfering with their intuition.  
These users were also more likely to keep on doing the same thing to try and get the remote to “hear” 
them, rather than trying something else. For example, one participant was convinced that she should be able 
to enter the time through the number pads, and she kept on trying to do that although the system never 
responded to it at all. 
 
7.2 Features 
Features that appear near the bottom of tables 5-9 presented the most problems and are the priority for re-
design. They are less familiar to users, have less intuitive uses, more mistaken uses, more unsuccessful 
attempts and more incorrect uses.  
 There are several features that appear at the bottoms of each of the charts and therefore those to focus on 
are: 
 
1. Back and ahead 
2. Navigation 
3. AV function 
4. Skip/index 
5. Remote on 
6. Volume/channel 
 
Features that have the most mistakes associated with them (table 6) need larger, clearer buttons. 
Although some of them have a clearer meaning than those frequently used incorrectly, they need to be easier 
to see and harder to press by mistake. This problem can be clearly seen in figure 9, which shows the size of 
an approximately 5th percentile female fingertip compared with features for controlling the VCR. Men with 
large fingers had particular problems. 
 
 
 
 
 
 
 
        
 
 
 
 
 
 
  Fig. 11 VCR controls and fingertip 
 
Another factor that has been highlighted by these experiments is the lack of consistency in the existing 
design. Some basic features such as on and off are different for each device (figures 3 and 4), and some 
features employ words (eg “play”) and others symbols (eg solid square for stop), even though their 
operations are related (figure 11). Consistency is assumed to enhance the user’s possibility for transfer of 
skill from one system to another, and it allows the user to predict what the system will do [15]. Consistency 
in the design will therefore allow more intuitive use as intuitive use depends on using existing knowledge 
and transferring it to the new product.  
 
 8. Design Criteria for Intuitive Use 
Based on the results presented and discussed here, the following criteria for designing a more intuitive 
product have been developed: 
  
1. Use familiar symbols and/or words for well-known functions 
2. Make it obvious what less well-known functions will do by using familiar things to demonstrate 
their function. 
3. Increase the consistency between devices and features  
4. Make buttons larger and clearer with maximum space between them. 
 
Using these criteria during design would solve many of the problems that participants had with using the 
remote control and should therefore make it easier and faster to use, even for novice users. The results 
obtained here and previously [1] strongly support the view that familiar features that look, work and are 
located according to users’ expectations, and familiar metaphors that can be applied to less familiar features 
are the key to an intuitive design. 
The detailed data obtained from this experiment have enabled the re-design of the remote control in a 
systematic way that is aimed at increasing the intuitiveness of the product. The new design will be re-tested 
and the results compared with those from the present experiment to determine whether or not the new design 
has made the remote control more intuitive. 
 
 9. Conclusion 
The present results concur with those from the first experiment – the more relevant past experience a 
person has of a feature, the more quickly and intuitively they are able to use it by transferring knowledge of 
known features to the new one. Like those from the first experiment, these findings suggest that relevant 
past experience is transferable between products, and probably also between contexts. The data on intuitive 
first uses are particularly important as they confirm that people are able to use a feature intuitively the first 
time they encounter it if they are already familiar with a similar feature. They could only base their actions 
on relevant past experience, so this result offers strong support for the idea that including familiar features 
in a product will allow users to use them intuitively first time. 
This research has the potential to assist designers in making products intuitive to use. Future work could 
include providing a framework for designers to help them apply intuitive use to their products as part of the 
design process. 
 
References 
1. Blackler A, Popovic V, Mahar D.  Intuitive Use of Products, Common Ground. Design Research 
Society International Conference 2002., London, Staffordshire University Press (2002). 
2. Bastick T.  Intuition: how we think and act, John Wiley and Sons, Chichester, UK (1982). 
3. Fischbein E.  Intuition in Science and Mathematics, Reidel, Dordrecht, Holland (1987). 
 4. Boucouvalas M.  Intuition The Concept and the Experience,  Intuition: The Inside Story 
Interdisciplinary Perspectives, Davis-Floyd R and Arvidson P S (ed), Routledge, New York 3-18 
(1997). 
5. Noddings N , Shore P J.  Awakening the Inner Eye Intuition in Education, Teachers College Press, 
Columbia University (1984). 
6. Agor W H.  The logic of intuitive decision making: a research-based approach for top management, 
Quorum Books, New York (1986). 
7. King L , Clark J M.  Intuition and the development of expertise in surgical ward and intensive care 
nurses. Journal of Advanced Nursing, 37 (4), 322-329 (2002). 
8. Bowers K S, et al.  Intuition in the Context of Discovery. Cognitive Psychology, 22  72-110 (1990). 
9. Dreyfus H L, Dreyfus S E, Athanasiou T.  Mind over machine : the power of human intuition and 
expertise in the era of the computer, Free Press, New York (1986). 
10. Klein G.  Sources of Power How People Make Decisions, Cambridge, MA, MIT Press (1998). 
11. Laughlin C.  The Nature of Intuition A Neurophysiological Approach,  Intuition: The Inside Story 
Interdisciplinary Perspectives, Davis-Floyd R and Arvidson P S (ed), Routledge, New York 19-37 
(1997). 
12. Wickens C D, Gordon S E, Liu Y.  An Introduction to Human Factors Engineering, Addison-Wesley 
Educational Publishers Inc, New York (1998). 
13. Vermeeren A P O S.  Designing Scenarios and Tasks for User Trials of Home Electronic Devices,  
Human Factors in Product Design. Current Practice and Future Trends, Green W S and Jordan P W 
(ed), Taylor and Francis, London 47-55 (1999). 
14. Sommer B , Sommer R.  A Practical Guide to Behavioural Research. Tools and Techniques, Oxford 
University Press, New York (1997). 
15. Nielsen J.  Executive Summary: Coordinating User Interfaces for Consistency,  Coordinating User 
Interfaces for Consistency, Nielsen J (ed), Academic Press, inc, San Diego, CA 1-7 (1989). 
 
